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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface emitting optical element at a 
low cost by improving productivity by facilitating a fixing work of an optical 
waveguide without necessity of increasing the number of components and 
improving process controllability. 

SOLUTION: The surface emitting optical element 5 comprises a guide hole 4 
formed on a surface of the element 5 to insert and fix the optical waveguide 16 
capable of optically coupling to the element 5. In the element 5, the hole 4 is 
formed of a thick film material 3 selectively curable by patterning the hole by a 
photolithography having photosensitivity or electron beam curability. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 
-1 - 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The two-dimensional light corpuscle child who is a two-dimensional light corpuscle child in 
whom luminescence or light-receiving is possible, and is characterized by having formed alternatively 
with the thick-film ingredient which can be hardened by having optical photosensitivity or electron beam 
hardenability in this two-dimensional light corpuscle child's front face, and carrying out patterning of the 
guide hole for inserting and fixing an optical guided wave object so that optical coupling with this two- 
dimensional light corpuscle child may be possible with phot lithography. 

[Claim 2] Said thick-film ingredient is a two-dimensional light corpuscle child according to claim 1 who is 
the thick-film resist in which polymer-izing is possible. 

[Claim 3] The thickness of said thick-film ingredient or a thick-film resist is a two-dimensional light 
corpuscle child according to claim 1 or 2 who is 10 micrometers to 1000 micrometers. 
[Claim 4] The 1st layer in which the hole where said thick-film ingredient or a thick-film resist can 
penetrate only light smaller than the size of said optical guided wave object was formed, The two- 
dimensional light corpuscle child according to claim 1, 2, or 3 who consisted of the 2nd layer in which 
the guide hole for being formed on this 1st layer and fixing this optical guided wave object was formed, 
and has specified the distance of the end face of said two-dimensional light corpuscle child and this 
optical guided wave object by the thickness of the 1st layer. 

[Claim 5] The guide hole formed by said thick-film ingredient or the thick-film resist is. a two- 
dimensional light corpuscle child given in claim 1 thru/or any of 4 they are. [ which forms only the part 
doubled with the appearance of this optical guided wave object ] 

[Claim 6] The guide hole formed by said thick-film ingredient or the thick-film resist is a two- 
dimensional light corpuscle child given in claim 1 thru/or any of 4 they are. [ which also forms the slot 
pattern with which the appearances differ with the part doubled with the appearance of this optical 
guided wave object ] 

[Claim 7] The part doubled with the appearance of the optical guided wave object of said guide hole and 
a slot pattern are a two-dimensional light corpuscle child according to claim 6 currently formed 
continuously. 

[Claim 8] Said two-dimensional light corpuscle child is a two-dimensional light corpuscle child given in 
claim 1 thru/or any of 7 they are. [ which is formed by forming two or more arrays and array-izing both 
guide holes corresponding to it ] 

[Claim 9] Said two or more two-dimensional light corpuscle children are two-dimensional light corpuscle 
children according to claim 8 only whose two-dimensional light emitting device is the combination of a 
two-dimensional photo detector or a two-dimensional light emitting device, and a two-dimensional photo 
detector. 

[Claim 10] Said two-dimensional light corpuscle child is a two-dimensional light corpuscle child given in 
claim 1 thru/or any of 9 they are. [ which is the surface emission-type lasers of a perpendicular 
resonator mold ] 

[Claim 1 1] Said surface emission-type laser is a two-dimensional light corpuscle child according to claim 
10 to whom the stratum functionale of only a barrier layer, a resonator layer, and a Bragg reflection 
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mirror layer is left behind. 

[Claim 12] Said two-dimensional light corpuscle child is a two-dimensional light corpuscle child given [ a 
growth substrate ] in any [ removal or claim 1 which thin-film-izes and has become a thin film mold 
thru/or ] of 10 they are. 

[Claim 13] Said two-dimensional light corpuscle child is a two-dimensional light corpuscle child given in 
claim 1 thru/or any of 10 they are. [ to which the growth substrate is left behind as it is ] 
[Claim 14] The two-dimensional light corpuscle child mounting object characterized by having electrical 
installation and a two-dimensional light corpuscle child according to claim 1 to 13 being mounted in a 
mounting substrate so that it can drive, and fixing an optical guided wave object to said guide hole, and 
growing into it. 

[Claim 15] Said mounting substrate is a two-dimensional light corpuscle child mounting object according 
to claim 14 which is the mounting substrate which can accumulate other light corpuscle children or 
electronic devices on a hybrid, and has a heat sink function. 

[Claim 16] The two-dimensional light corpuscle child mounting object according to claim 14 or 15 which 
said two-dimensional light corpuscle child is formed into two or more arrays, and comes [ array ]-izing 
[ an optical guided wave object / coincidence ]. 

[Claim 17] Said optical guided wave object is a two-dimensional light corpuscle child mounting object 
according to claim 14, 15, or 16 which consists of optical fibers containing a polymer. 
[Claim 18] Said optical guided wave object is a two-dimensional light corpuscle child mounting object 
according to claim 14, 15, or 16 which consists of optical fibers containing a quartz. 

[Claim 19] In the approach of producing a two-dimensional light corpuscle child mounting object given in 
any [ claim 14 thru/or ] of 1 8 they are The process and at least one two-dimensional light corpuscle 
child who form a circuit pattern in a wafer-like mounting substrate serially The process mounted in two 
or more places of a mounting substrate, the process which forms a guide hole with a thick-film 
ingredient on each two-dimensional light corpuscle child, The production approach of the two- 
dimensional light corpuscle child mounting object characterized by including the process started on the 
mounting object of magnitude required after carrying out flip chip mounting of the required electron 
device etc. serially in a required location, and the process which fits an optical guided wave object over 
a guide hole, and is fixed at the last. [ two or more ] 

[Claim 20] The optical wiring equipment characterized by to mount through a connection lead in the 
board in electronic equipment, to also integrate the electronic circuitry for a two-dimensional light 
corpuscle child drive on a two-dimensional light corpuscle child mounting object given in whether any 
[ claim 14 thru/or ] of 18 they are, to mount this optical mounting object in the plinth which fixes the 
connection lead for acquiring electric contact in the optical wiring equipment which delivers and 
receives the signal between boards with light, and to constitute an optical connection module. 
[Claim 21] Optical wiring equipment characterized by mounting a two-dimensional light corpuscle child 
mounting object given in any [ claim 14 thru/or ] of 18 they are on the electronic circuitry for a two- 
dimensional light corpuscle child drive, storing in an electrical connector, and for the contact pin for 
connectors in which desorption is possible performing electrical connection to this electronic circuitry 
for a drive, and delivering and receiving an electronic equipment comrade's signal with light. 
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1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical mounting object which combined optically 
the two-dimensional light corpuscle child and two-dimensional light corpuscle child who can combine 
optical guided wave objects, such as an optical fiber, optically, and the optical guided wave object by low 
cost, its production approach, and the optical wiring equipment using it. 
[0002] 

[Description of the Prior Art] In recent years, the optical module for high-speed light connection is 
developed. However, there are many technical problems from viewpoints, such as low-cost-izing and 
high-performance-izing, especially concerning association with a light corpuscle child and optical 
transmission objects, such as an optical fiber. 

[0003] Although the component two-dimensional at points, such as the ease of production and 
sensibility, is mainly used by the photo detector as a light corpuscle child, when carrying out optical 
coupling by the optical fiber and the principal plane of this two-dimensional component, it is 
indispensable in order for the passive alignment which carries out alignment without operating a photo 
detector to be low cost-ization. The method of generally producing and assembling a holddown member 
as technique for that is used. However, since the machine precision of a holddown member was required, 
and the elastic modulus, coefficient of thermal expansion, etc. had constraint and components mark also 
increased, cost reduction was difficult. When plastic mold etc. is especially used for cost reduction, 
there is a trouble that dependability is missing the yield of optical coupling and over a long period of time. 
[0004] Also in the light emitting device, the perpendicular resonator mold face luminescence laser which 
performs optical outgoing radiation perpendicularly from a substrate side may be able to improve in the 
viewpoint of low-power-izing of an optical transmission module, and low-cost-izing, and is studied 
briskiy. In this surface emission-type laser, it can drive with the low threshold of 1mA or less, and 
inspection of wafer level is possible, and since cleavage precision is not needed, low-cost-izing is 
possible. The same problem as the above has arisen also in the optical coupling of such a field 
luminescence laser and an optical fiber. 

[0005] Then, the approach of producing the guide hole for association with an optical fiber in the 
precision of phot lithography is proposed. For example, in JP,8-1 1 1559,A, as shown in drawing 1 1 , what 
forms the hole for fixing an optical fiber 1037 to the substrate 1021 side which produced the two- 
dimensional photo detector or the light emitting device by etching is indicated, in addition, drawing 1 1 — 
setting — 1022 — a light absorption layer, and 1023 and 1027 — as for SiO two-layer, and 1033 and 
1035, for a barrier layer and 1028, a contact layer and 1032 are [ a DBR mirror, and 1024 and 1026 / a 
cladding layer and 1025 / an electrode and 1036 ] antireflection films. 

[0006] Moreover, the approach of forming also in JP,6-237016,A the guide hole 1209 which etched the 
substrate into the rear-face side of a surface emission-type laser 1203, and fixing an optical fiber 1210 
to it, as shown in drawing 12 is indicated. Components mark can be decreased in these cases, and since 
an assembly is also very easy, low-cost-izing is possible. In addition, for a luminescence chip and 1204, 
as for a transistor electrode and 1208, in drawing 12 , a transistor, 1205, and 1206 and 1207 are [ 1201 / 
an electronic-circuitry substrate and 1202 / an insulating layer and 1211 ] adhesives. 
[0007] However, there was a possibility of degrading a component by the approach of making a hole in a 
substrate since a damage goes into a crystal when control of distance with an optical fiber, a light 
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sensing portion, or a light-emitting part is difficult and a fiber is dashed against a crystal. So, in invention 
of JP, 6-23701 6,A, the path at the tip of a guide hole was made small like, and approaches, such as 
stopping etching in (R> drawing 12 2 reference) and the condition of having left the substrate slightly, 
without etching to an epilayer, to which a forward tapered shape configuration is given to the guide hole 
1209, and a fiber does not contact the crystal face, were used completely. 

[0008] On the other hand, the member for fiber immobilization is directly fixed to the front-face side in 
which the two-dimensional light corpuscle child was formed, and the method of mounting an optical fiber 
is also proposed. For example, in JP,1 1-307869 A as shown in drawing 13 , the projections 2022 and 
2023 for carrying out fitting of the fiber holddown member 2014 are formed in the front face of the 
surface emission-type laser component 2018, and what constituted the guide hole in the location 
corresponding to the light-emitting part of a surface emission-type laser 2018 is indicated. In addition, 
for 2012, as for an optical fiber and 2024, in drawing 13 , a fiber insertion hole, and 2026 and 2027 are 
[ a module substrate and 2016 ] guide holes. 
[0009] 

[Probiem(s) to be Solved by the Invention] However, since the depth was usually set to 100 
micrometers or more when producing a guide hole by etching, it was difficult for there to be a problem in 
the controllability of a taper configuration or a bore diameter, and to raise the yield. Moreover, when 
leaving a substrate, there was a problem of the absorption of light in a substrate, and the wavelength 
range which can be used had a limit. 

[0010] On the other hand, in the case where the block for optical fiber immobilization is used, although 
the problem on the above production was not produced, in order that components mark and its 
processing process might increase, low cost-ization was not necessarily completed. 
[001 1] In view of such a technical problem, the purpose of this invention forms the guide hole which 
fixes optical guided wave objects, such as an optical fiber. The alignment precision of an optical guided 
wave object and a two-dimensional light corpuscle child is raised without needing the increment in 
components mark, and improvement in process control nature. It is in offering the structure which 
immobilization of an optical guided wave object is made easy, and productivity is raised, and attains low 
cost-ization, can set up freely the distance between a two-dimensional light corpuscle child and an 
optical guided wave object further, and raises the ease of mounting, and a degree of freedom from this. 
Furthermore, it is in offering the production approach which can mass-produce the structure with being 
such for mounting, the optical mounting object in which low-cost-izing is possible, and the optical wiring 
equipment using this. 
[0012] 

[Means for Solving the Problem and its Function] In the two-dimensional light corpuscle child of this 
invention, on a two-dimensional light corpuscle child's front face, it is making the structure used as the 
guide hole for inserting optical guided wave objects, such as a fiber, with direct phot lithography, and the 
above-mentioned technical problem is solved with a thick-film ingredient. That is, the two-dimensional 
light corpuscle child in whom luminescence or light-receiving of this invention is possible is 
characterized by having formed alternatively with the thick-film ingredients (thick-film resist in which 
polymer-izing is possible) which can be hardened by have optical photosensitivity or electron beam 
hardenability in this two-dimensional light corpuscle child's front face, and carry out patterning of the 
guide hole for insert and fix an optical guided wave object so that optical coupling with this two- 
dimensional light corpuscle child may be possible with phot lithography. 

[0013] As thickness of said thick-film ingredient thru/or a thick-film resist, 10 micrometers (this is core 
extent of quartz single mode fiber) - 1000 micrometers (this is core extent of the plastics fiber (POF) by 
the acrylic ingredient) are at best still more desirable, and a 50 to about 500 micrometers thing is used 
suitably. As size of optical guided wave objects, such as a fiber, it is applicable in any sizes from about 
125 micrometers to about 1mm. Since a thick-film ingredient thru/or a thick-film resist perform a 
process at a phot usual lithography processes, it can perform simply doubling a guide hole center 
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position with a two-dimensional light corpuscle child with a sufficient precision. Therefore, the process 
which carries out alignment of the structure in which the guide hole was formed, and is pasted up can 
be skipped. 

[0014] The controllability of a bore diameter and configuration control are also excellent from the 
property of a thick-film ingredient thru/or a thick-film resist, and a process becomes easy compared 
with the approach of making a hole by substrate etching. 

[0015] About a two-dimensional light corpuscle child, a surface emission-type laser, a two-dimensional 
photo detector, etc. are used, after mounting the component of a chip size required for a mounting 
substrate, and the number of arrays, it is removing a growth substrate and making it a thin film mold, and 
a mounting substrate can also be used as a handling substrate. Thereby, the yield which can be taken 
from a two-dimensional light corpuscle child's wafer can increase and low-cost-ize. 

[0016] Said two-dimensional light corpuscle child is formed into two or more arrays, and corresponds to 
it. Moreover, aiso array-ize both guide holes, and they are formed, or Only a two-dimensional light 
emitting device is the combination of a two-dimensional photo detector or a two-dimensional light 
emitting device, and a two-dimensional photo detector, or said two or more two-dimensional light 
corpuscle children Said two-dimensional light corpuscle child is the surface emission-type laser of a 
perpendicular resonator mold, or a surface emission-type laser About a growth substrate, it thin-film- 
izes, and it is what the stratum functionale of only a barrier layer, a resonator layer, and a Bragg 
reflection mirror layer is left behind, or said two-dimensional light corpuscle child is [ and ] removal or a 
thing to which the growth substrate is left behind as it is. [ that it is a thin film mold ] 
[0017] About the distance of optical guided wave object end faces, such as a fiber, and a two- 
dimensional light corpuscle child, if a thick-film ingredient thru/or a thick-film resist are made two-layer 
and distance is controlled by the thickness of the 1st layer, a controllability and a degree of freedom can 
be raised. That is, said thick-film ingredient or a thick-film resist consists of the 1st layer in which the 
hole which can penetrate only light smaller than the size of said optical guided wave object was formed, 
and the 2nd layer in which the guide hole for being formed on this 1st layer and fixing this optical guided 
wave object was formed, and can specify the distance of the end face of said two-dimensional light 
corpuscle child and this optical guided wave object by the thickness of the 1st layer. 
[0018] Also about the configuration of an optical guided wave object guide hole, it is dependent on the 
design of a photo mask, and can set up freely, and it is also possible to design so that the recess of the 
adhesives for immobilization may be made or an optical guided wave object and a guide hole may tend to 
fit in (for example, for a guide hole to be made into the shape of a taper). That is, the guide hole formed 
by said thick-film ingredient or the thick-film resist forms only the part doubled with the appearance of 
this optical guided wave object, and change, or also form a slot pattern which is different from that 
appearance with the part doubled with the appearance of this optical guided wave object, and change, or 
the part and the slot pattern which have been set by the appearance of the optical guided wave object 
of said guide hole in this case are formed continuously. 

[0019] Furthermore, it has electrical installation and the above-mentioned two-dimensional light 
corpuscle child is mounted in a mounting substrate so that it can drive, and the two-dimensional light 
corpuscle child mounting object of this invention is characterized by fixing an optical guided wave object 
to said guide hole, and growing into it. 

[0020] Said mounting substrate is a mounting substrate which can accumulate other light corpuscle 
children or electronic devices on a hybrid, and has a heat sink function. 

[0021] Said two-dimensional light corpuscle child is formed into two or more arrays, and can also array- 
ize an optical guided wave object to coincidence. Said optical guided wave object consists of optical 
fibers containing a polymer, or consists of optical fibers containing a quartz. 

[0022] Furthermore, the approach of producing the above-mentioned two-dimensional light corpuscle 
child mounting object of this invention The process and at least one two-dimensional light corpuscle 
child who form a circuit pattern in a wafer-like mounting substrate serially The process mounted in two 
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or more places of a mounting substrate, the process which forms a guide hole with a thick-film 
ingredient on each two-dimensional light corpuscle child, After carrying out flip chip mounting of the 
required electron device etc. serially in a required location, it is characterized by including the process 
started on the mounting object of required magnitude, and the process which fits an optical guided wave 
object over a guide hole, and is fixed at the last. [ two or more ] 

[0023] Furthermore, the optical wiring equipment of this invention is mounted in the board in electronic 
equipment through a connection lead. Are optical wiring equipment which delivers and receives the 
signal between boards with light, and the electronic circuitry for a two-dimensional light corpuscle child 
drive is also integrated on the above-mentioned two-dimensional light corpuscle child mounting object. 
It is characterized by carrying out surface mounting of this optical mounting object to the plinth which 
fixes the connection lead for acquiring electric contact, and constituting the optical connection module, 
or It is characterized by mounting the above-mentioned two-dimensional light corpuscle child mounting 
object on the electronic circuitry for a two-dimensional light corpuscle child drive, storing in an 
electrical connector, and for the contact pin for connectors in which desorption is possible performing 
electrical connection from this electronic circuitry for a drive, and delivering and receiving an electronic 
equipment comrade's signal with light. 

[0024] Thus, the optical mounting object which combined the two-dimensional light corpuscle child and 
the optical guided wave object using the thick-film resist thru/or the thick-film ingredient can be made 
to be able to integrate with an electronic circuitry, and it can use as optical interconnection equipment 
equipped with transmission and reception. In that case, it can use for optical wiring between electronic 
circuit boards, the optical connection between electronic equipment, etc., and the mass high-speed 
transmission of many channels is realizable [ stopping an electromagnetic radiation noise ] by 1Gbps or 
more per 1 ch with low cost. 
[0025] 

[Embodiment of the Invention] A drawing is used for below and the example of this invention explains 
the gestalt of implementation of invention to it. 

[0026] (The 1st example) The 1st example by this invention is shown in drawing 1 which is a perspective 
view. Bonding of the surface emission-type laser 5 array-ized by four is carried out to the mounting 
substrate 1 through the common electrode 2 in 750-micrometer pitch. The isolation slot of each 
component 5 is shown by 8, and the part equivalent to the point emitting light is shown by 6. As for the 
electric wiring for driving a surface emission-type laser 5, the wiring 10 for common electrodes and the 
wiring 9 for an independent drive are formed on the mounting substrate 1. The independent electrode 25 
for a surface emission-type laser drive is connected with wiring 9. Moreover, flip chip mounting of the 
driver IC 12 for a surface emission-type laser drive is carried out on the same mounting substrate 1. A 
driver IC 12 is connected to other electron devices etc. by wiring 13. 

[0027] As an optical fiber inserted in the guide hole 4, the plastic optical fiber (POF) 16 of the diameter 
of 500 micrometer is used. POF16 is sandwiched with a fixture 14 and the flat fixture 15 with the V 
groove formed by plastic mold, and is being fixed by adhesives 17. This V groove can perform now 
alignment of the pitch of POF16, and a center position. The tip of POF16 has a form which projected as 
shown in drawing 1 rather than the field formed with fixtures 14 and 15, and set the amount of ejection 
to 500 micrometers in this example. Four POF(s)16 carry out package cutting with a knife, after carrying 
out adhesion immobilization using fixtures 14 and 15, and polish carries out flattening of the end face. 
From it being POF16, flattening may be forced on the heated flat side and may be performed. Moreover, 
while making it a suitable curved-surface configuration and preventing reflection, you may make it the 
lens effectiveness arise. 

[0028] Although POF16 used by this example considered as the fiber (Asahi glass, trade name RUKINA) 
using all the fluorination polymers that can transmit even 1 .3-micrometer band, as for a limit, neither the 
thing using a deuteration polymer nor the thing using UV hardening resin is in an ingredient. Moreover, 
what is necessary is for what used the core as the quartz, and the fiber which consisted of quartzes 
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altogether to be also easy to be natural, and just to design the configuration of the path of the guide 
hole 4, or the V groove of a fixture 14 according to the diameter of a fiber. 

[0029] On the other hand, the guide hole 4 for optical fibers used as the description of this invention is 
formed by the thick-film resist 3 so that the core of each point 6 of a surface emission-type laser 5 
emitting light may be in agreement with the core core of an optical fiber 16. In drawing 1 , it is 
considering as the fluoroscopy perspective view so that intelligibly. Pattern formation of this thick-film 
resist 3 is carried out by applying by a direct spin coater etc. on the mounting substrate 1 , and 
performing phot lithography. Pattern doubling can make the core of the point 6 emitting light, and the 
core of the guide hole 4 in agreement in the location precision of several micrometers or less, if the 
mark doubled with the electrode 25 formed in the front face of a surface emission-type laser 5 is 
formed on the photo mask. 

[0030] In this example, SU 8-50 of MicroChem was used as a thick-film resist 3. It applied by the 
thickness of 200 micrometers with the spin coat, and prebaked at 90 degrees C on the hot plate. It 
exposed by the aligner, performing the above pattern doubling in 3mmx1 mm outer frame size, using a 
photo mask so that it may have a 520-micrometer circular pattern in 750-micrometer pitch. Next, after 
performing BEKU after exposure at 90 degrees C on a hot plate again, the resist was developed with the 
developer. The rinse after development was performed by isopropyl alcohol, and in order to evaporate a 
solvent completely, oven performed 90-degree C BEKU. As mentioned above, although SU8 was used 
here as a thick-film resist 3 which can form the guide hole 4, without doing damage to the light 
corpuscle child 5, electric contact, etc. since the process of the thick-film resist 3 was performed at low 
temperature, it is not limited to this. 

[0031] After applying a binder to the guide hole 4, optical coupling can be easily attained by inserting 
POF16 fixed to the fixture. The optical adhesives of thermosetting or ultraviolet-rays hardenability were 
used for the binder with the ingredient which brought the refractive index close to POF16. When giving 
the lens effectiveness by the fiber end face, the ingredient with which refractive indexes differ may be 
used. Moreover, in order to suppress reflection, nonreflective coating (un-illustrating) may be carried out 
to a surface emission-type laser outgoing radiation side by SiOx etc. 

[0032] Next, the bond part of a surface emission-type laser 5 and POF16 is explained using drawing 2 
(A-A' cross section of drawing 4 R> 4) which is the sectional view of one component. 
[0033] Although the detail of the surface emission-type laser 5 used by this example is explained later, 
it removes a growth substrate so that it may be easy to perform the process of the thick-film resist 3, 
and makes it the structure which imprinted and thin-film-ized only the stratum functionale. The stratum 
functionale has structure which sandwiched the one-wave resonator 23 containing a barrier layer by the 
p-DBR mirror 22 and the n-DBR mirror 24 which consist of AIGaAs multilayers, and thickness is about 7 
micrometers. The air post 28 for a current constriction is processed into the p-DBR mirror 22 side 
circularly [ 1 5 micrometerphi ], and flattening of the surroundings is embedded and carried out with 
polyimide 27. Near the barrier layer, steam oxidization only of the 0.95 or more AIGaAs layers is 
alternatively carried out in a longitudinal direction, and aluminum mole fraction has formed the AlxOy 
layer 29, makes aperture size of a current impregnation field 3 micrometerphi extent, and is setting the 
oscillation threshold to 1mA or less. 

[0034] The common electrode 20 was formed in the p-DBR mirror 22 side, and it has pasted up with 
AuSn solder etc. on the electrode pad 2 of substrate 1 front face. Au comrade's sticking by pressure is 
sufficient as adhesion. The electrode 25 by the side of n forms the GaAs substrate (un-illustrating) of 
n-DBR mirror 24 front face on the front face which removed and appeared so that current impregnation 
can be carried out independently of each component. He is trying to take contact to the wiring 9 which 
forms an insulator layer 26 in this front face, forms the optical takeoff connection 31 and a contact hole 
32, and is formed in the front face of a substrate 1. In addition, in order for the side attachment wall of a 
surface emission-type laser 5 to also mind and carry out the stage conduct-of-business line of the 
wiring 9, the side-attachment-wall [ of laser 5 ] and common electrode pad 2 top by the side of p needs 
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to be covered by the insulator layer 26. Photosensitive polyimide like for example, Asahi Chemical 
PIMEL was suitably used for such insulator layer formation, and thickness was set to 1 micrometer. 
[0035] POF16 is fixed like drawing 2 in the location (this example wiring 9 on an electrode 25) where an 
end face runs against a component front face. Therefore, the crystal front face of a surface emission- 
type laser is not hit directly, and a damage etc. is not given. 

[0036] He is trying for the heat generated from a surface emission-type laser to radiate heat to the 
mounting substrate 1 through the electrode pad 2 on the other hand. Therefore, as the quality of the 
material of the mounting substrate 1, AIN or Si in which insulating thin films, such as aluminum203, were 
formed on the front face is used suitably. 

[0037] Next, the making process of the surface emission-type laser of the thin film mold used for this 
example with reference to drawing 3 is explained. Here, the array of two components explains for 
simplification. 

[0038] In (a), crystal growth of the one-wave resonator layer 23 which consists of AIGaAs on the n- 
GaAs substrate 30 including the barrier layer which consists of the n~DBR mirror 24 and three quantum 
wells of GaAs/AIGaAs, the p-DBR mirror 22, and the p-GaAs contact layer (un-illustrating) is carried 
out by metal-organic chemical vapor deposition etc. The air post 28 is formed by reactant etching using 
CI2, and the already described selective oxidation layer 29 is formed by oxidation by the steam. Then, an 
insulator layer is formed by the SiNx film 21, polyimide 27 performs flattening, and the common 
electrode 20 is formed. Ti/Au can be used as a common electrode 20. 

[0039] In (b), after setting to about 100 micrometers the component on the wafer produced by (a) by 
polish of a substrate 30, it starts in suitable magnitude, and on the electrode pad 2 formed on the 
mounting substrate 1, it is sticking by pressure (you may assist ultrasonically) of Au-Au, or pastes up 
with AuSn solder. At this time, the electrode pad 2 consists of Ti/Pt/Au and the maximum front face 
serves as Au. 

[0040] In (c), the GaAs substrate 30 is etched using the mixed liquor of H202 and NH3, and etching 
stops by AlAs which is the 1st layer of the n-DBR mirror 24. Then, the independent electrode 25 is 
formed on the n-GaAs layer which removed A1As and appeared by HCI. AuGe/nickel/Au can be used 
for the independent electrode 25. Then, annealing is performed at about 380 degrees C for contact. 
[0041] The whole is coated with polyimide 26 in (d), forming the hole 32 and the optical ejection 
aperture 31 for electrode contact with photosensitive polyimide. If wiring 9 is formed by the lift-off 
method etc. by Ti/Au etc., it will be in the condition that the thin film mold face luminescence laser 5 
was formed on the mounting substrate 1 as shown in the top view of drawing 4 . 

[0042] Above, although the making process about one chip was described, the process of wafer level is 
needed in fact for improvement in productivity. The thing explaining the situation is drawing 5 . From the 
GaAs wafer 50 with which the surface emission-type laser was produced, the laser chip 51 (the above- 
mentioned example 1x4 arrays) of required magnitude is cut down, and the Si wafer 52 which formed 
two or more 20aluminum3 film and electrode pads 2 in the front face to the required field 54 is pasted. 
At this time, bonding is performed serially, carrying out alignment to the required location 54 on a wafer 
52 with flip chip bonder equipment. Formation of the fiber guide hole 4 by the thin film-ized process, 
wiring process, and the thick-film resist 3 of laser is put in block in this condition, and is performed at 
phot lithography and an etching process. 

[0043] Next, bonding of SHC53 for a laser drive is serially carried out by flip chip HONDA. Finally, if 
dicing is carried out to each chip like a broken line 55, two or more chips can be formed collectively. 
[0044] In addition, although the example so far has shown the example which set the surface emission- 
type laser 5 and the number of arrays of an optical fiber 16 to four, of course, there is no limitation in 
this number. Four or more are sufficient and what was used only as one surface emission-type laser and 
one optical fiber may be used. Moreover, it is also applicable to a two-dimensional photo detector. 
[0045] Any are sufficient although considered as that on which only the surface emission-type laser was 
accumulated in the transmitting side as an optical mounting object, the thing on which only the two- 
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dimensional photo detector was accumulated in the receiving side, or the optical mounting object 
equipped with both transmission and reception. Bidirectional transmission will be attained, if it becomes 
one direction transmission and another side and a transceiver device are stored in one module, when 
the transmitting device and the receiving device are divided. 

[0046] (The 2nd example) The 2nd example of this invention is involved in the example using not the 
surface emission-type laser of a thin film mold that removed the GaAs substrate but the usual surface 
emission-type laser produced on the GaAs substrate. The cross-section structure of a surface 
emission-type laser is almost the same as what is shown in drawing 3 (a) explaining a process of drawing, 
and the place which carries out electrode separation between components differs from the structure of 
the electrode by the side of p having prepared the aperture for optical ejection. 
[0047] The perspective view of this example is shown in drawing 8 . It is almost the same as the 
configuration of drawing 1 except having performed wiring 81 of that the logging size of a surface 
emission-type laser 84 became large, laser 84, and IC12 by wirebonding, and explanation of the same 
part is omitted. 

[0048] In the front face of the surface emission-type laser 84 produced on the GaAs substrate, Ti/Au82 
used as p electrode-cum-electric wiring and an electrode pad is formed on the insulator layer. The 
optical ejection aperture is formed in the point 83 of the p electrode emitting light at considerable, then 
the time. Between the electrode pad 80 on the mounting substrate 1 electrically joined to IC12, and the 
p electrode 82, it wires by wirebonding 81. This wiring may use a flexible patchboard etc. 
[0049] After the thick-film resist 3 which constitutes the fiber guide hole 4 forms a surface emission- 
type laser and p electrode on a GaAs substrate, before starting it for a chip, it is put in block and 
formed on a front face. Therefore, there are no processes, such as phot lithography, after mounting the 
chip of a surface emission-type laser 84 on the mounting substrate 1, and they only have wiring by the 
surface mount by the package reflow (heating of solder), wirebonding, etc. 

[0050] In this example, since the chip logging size from a GaAs wafer is larger than the 1st example, it 
decreases, the number, i.e., the yield, of laser obtained from a laser wafer, and the cost of a mounting 
object goes up. moreover, a cathode — since it drives as common, compared with an anode common 
type like the 1st example, it is inferior to the rapidity of a drive. 

[0051] However, with the structure in this example, since a process process decreases and reduction of 
production cost and improvement in the yield are attained, when the number of arrays is transmission 
which is 622Mbps extent few, it is suitable. 

[0052] (The 3rd example) In the 3rd example by this invention, a thick-film resist is made a two-step 
configuration, and the distance of the outgoing radiation side of a surface emission-type laser and a 
fiber end face is specified. This is explained using drawing 6 . 

[0053] The thick-film resist 60 which formed the fiber guide hole 63 by the thick-film resist 61 of a two- 
layer eye, and formed the hole 62 of 300 micrometerphi thinner than the path of a fiber 16 is the 1st 
layer. This can constitute the same thick-film regist patterning process as the 1st example from 
repeating twice. In this case, any resist thickness was set to 200 micrometers, when it dashes, comes 
out of and mounts a fiber 16 in the guide hole 63 by this, it can make it ease to collide with a laser 
component etc. and to give a damage Moreover, although it is desirable to make optical coupling with a 
fiber 16 condense with a lens, this can be attained by putting a ball lens etc. into the hole of the thick- 
film resist 60 of the 1st layer. Especially, in association with a photo detector and a fiber 16, it is 
effective. 

[0054] Moreover, by this approach, the distance of a fiber end face and a surface emission-type laser 
end face can be freely set up by controlling the thickness of the thick-film resist 60 of an eye further. 
[0055] (The 4th example) The top view of the pattern of the thick-film resist 70 of the 4th example of 
this invention is shown in drawing 7 . The slot 71 other than the guide hole 72 which mounts a fiber is 
formed. 

[0056] By forming this slot 71, there is an operation as recess of the effectiveness which brings forward 
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the developing time of the thick-film resist 70, the effectiveness of relaxation of stress with a substrate, 
and the adhesives for immobilization etc. Furthermore, there is also an advantage of being easy to fit in 
when putting a fiber into the guide hole 72. 

[0057] In the case of the approach of forming a fiber guide hole using a thick-film resist, a pattern 
configuration can be freely designed by changing the pattern of a photo mask in this way. For example, 
the things Ommphi, 500micrometerphi, 250micrometerphi, etc.) from which the diameter of a fiber differs 
can be made to be able to integrate, or a guide slot which fits in the waveguide film of rectangles other 
than a fiber etc. similarly can be formed, and a waveguide film etc. can also be fixed here. 
[0058] (The 5th example) The 5th example by this invention is related with the high-speed light wiring 
equipment which carried out the modularization of the optical mounting object described above, and was 
able to do it. 

[0059] Drawing 9 shows the connector module using the mounting object with which the surface 
emission-type laser, the two-dimensional photo detector, and the fiber were fixed by the guide hole by 
thick-film resist like the 1 st, 2nd, and 3rd example. In drawing 9 (a), 94 is the ribbon fiber which bundled 
four fibers, POF and 96 cover the fixture for POF immobilization, 93 covers the whole, and 95 
strengthens the fixed reinforcement of POF95. Moreover, although 92 is the mounting substrate 1 
shown by drawing 1 , a circumference circuit is also formed in coincidence and the chip resistor and the 
capacitor are also integrated. Furthermore, 90 is a plinth which fixes the lead 91 for connection, pasted 
up with the rear face of the mounting substrate 92, and has connected the electrode pad of the 
mounting substrate 92, and the top of lead 91 by wirebonding. After the immobilization between a fiber 
95 and the mounting substrate 92 performs wirebonding, it is performed at the end. Connection of the 
lead 91 for connection and the mounting substrate 92 may form a through hole in the mounting 
substrate 92, and may be performed by flip chip mounting. 

[0060] On the other hand, the mounting gestalt of this connector module and circuit board 97 is shown 
in drawing 9 (b) and (c). In (b), the socket 98 is fixed with lead 102 and solder 10 on a substrate 97, 
contact is acquired by the connection lead 91 of a connector module, and the flat spring 99 of a socket 
98, and desorption is possible. In (c), the connection lead 91 is directly soldered to the circuit board 97 
(103). 

[0061] By making it such a configuration, the optical wiring equipment in the case of transmitting a high 
speed signal between boards can be offered. It becomes effective when an electromagnetic radiation 
noise becomes a problem, a case so that 1Gbps per 1ch may be exceeded, and. 

[0062] Although it will fix to the circuit board 97 in drawing 9 (c), between the mounting substrate 92 
and the fiber fixtures 93 is not pasted up, but it is good even if desorption is possible for the guide hole 
of the thick-film resist 100 by the way. In that case, what is necessary is to prepare a pawl etc. in the 
outer frame of the fiber fixture 93, and just to form the machine device in which desorption is possible. 
In addition, 101 is covering. 

[0063] (The 6th example) The 6th example by this invention does not equip a direct mother board with 
the optical transceiver module with which the optical mounting object was accumulated like the 5th 
example, but as shown in drawing 10 , it stores it in an electrical connector 1 10, and through the 
electrical connection lead 111, the interface section and desorption of electronic equipment, such as PC, 
a monitor, a printer, a digital camera, and a digital camcorder, are possible for it, and it is made. This 
electrical connector 1 10 is producible according to the specification of a required device. For example, it 
is also possible to make it the MDR connector of 26 in all pins at the specification of the digital monitor 
interface for connecting a liquid crystal display monitor with PC, or to double with specification, such as 
IEEE1394 and USB. Moreover, it is applicable to the internal connection of the scanner section of a 
digital copy machine, and the sensitization section etc. By using the optical wiring equipment of this 
invention for connection between these electronic equipment, 50m or more of the signal transmission of 
4-5 channels becomes possible from 1Gbps per channel at about 2.5Gbps. In this way, in an electrical 
cable, it can be used instead of high-speed image transmission with a limitation. Moreover, since it is 
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optical connection, there is no electromagnetic radiation noise generated from the transmission line, and 

it is especially tied to mitigation of the cure against a noise in high speed digital transmission. 

[0064] 

[Effect of the Invention] The following effectiveness is expected by this invention. The alignment 
precision of optical guided wave objects, such as an optical fiber, and a light corpuscle child is raised, 
immobilization of optical guided wave objects, such as an optical fiber, can be made easy, and it can 
raise productivity. Moreover, the ease of mounting at the time of performing optical coupling with optical 
guided wave objects, such as an optical fiber, by lens loess and the degree of freedom of a design can 
be raised by thin-film-izing a two-dimensional light corpuscle child. 

[0065] Furthermore, the optical wiring equipment using the optical mounting object and this in which 
low-cost-izing is possible is realizable by offering the production approach which can mass-produce the 
structure with being such for mounting, therefore, the field which has a limitation by electrical 
connection in signal connection of an electronic equipment comrade between the boards in the 
electronic equipment handling a high-speed digital signal — namely, — an about 2.5Gbps signal 
transmission is possible at 50m or more — becoming — mass image transmission etc. — easy — 
special electromagnetism — the cure against a noise etc. can be performed nothing. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view explaining the two-dimensional light corpuscle child mounting object 
of the 1st example by this invention. 

[Drawing 2] It is the sectional view of the two-dimensional light corpuscle child mounting object in the 
1st example by this invention. 

[Drawing 3] It is a sectional view explaining the production approach of the two-dimensional light 
corpuscle child by this invention. 

[Drawing 4] It is a top view explaining wiring of the two-dimensional light corpuscle child mounting object 
by this invention. 

[Drawing 5] It is a perspective view explaining the production approach of the two-dimensional light 
corpuscle child mounting object by this invention. 

[Drawing 6] It is the sectional view of the two-dimensional light corpuscle child mounting object of the 
3rd example by this invention. \ 

[Drawing 7] It is the top view of the guide hole configuration of the 4th example by this invention. 
[Drawing 8] It is a perspective view explaining the two-dimensional light corpuscle child mounting object 
of the 2nd example by this invention. 

[Drawing 9] It is drawing explaining the optical connection module by this invention. 
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[Drawing 10] It is the perspective view showing the optical wiring equipment by this invention. 
[Drawing 1 1] It is a sectional view explaining association of the conventional two-dimensional light 
corpuscle child and an optical fiber. 

[Drawing 12] It is a sectional view explaining association of the conventional two-dimensional light 
corpuscle child and an optical fiber. 

[Drawing 13] It is drawing explaining association of the conventional two-dimensional light corpuscle 
child and an optical fiber. 
[Description of Notations] 

1 — Mounting substrate 

2 80 — Electrode pad 

3, 60, 61, 70,100 — Thick-film resist 

4, 63, 72, 1209 — Fiber guide hole 

5 84 — Two-dimensional light corpuscle child 

6, 31, 62, 83 — Light transmission aperture 

8 — Isolation slot 

9, 10, 13 — Electric wiring 

12 53 — SHC 

14, 15, 2014 — Fiber fixture 

16, 95, 1210, 1037, 2016 — Optical fiber 

17 1211 — Adhesives 

20, 25, 1033, 1035 — Electrode 

21 , 26, 1 208 — Insulator layer 

22, 24, 1023, 1027 — DBR mirror 

23 — A barrier layer and resonator layer 

27 — Embedding layer 

28 — Air post 

29 — Selective oxidation AlxOy layer 

30 1021 — Substrate 
32 — Contact hole 

50 — Laser wafer . 

51 — Laser chip 

52 — Wafer for mounting 

54 — Mounting field 

55 — Perforated line which carries out dicing 
71 — Slot 

81 — Wire 

90 — Plinth for connection lead immobilization 
91,111 — Connection lead 

92 — Optical mounting object 

93 96 — Fiber fixture 

94 — Fiber array 

97 — Circuit board 

98 — Socket 

99 — Flat spring 

101 — Covering 

1 02 — Contact pin 

103 — Solder 

110 — Electrical connector 
1 022 — Light absorption layer 
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1024 1026 — Cladding layer 

1025 — Barrier layer 

1 028 — Contact layer 
1032 — Si02 

1036 — Antireflection film 

1201 — Electronic-circuitry substrate 

1202 — Luminescence chip 

1203 2018 — Surface emission-type laser 

1204 — Transistor 

1205, 1206, 1207 — Transistor electrode 
2012 — Module substrate 
2022 2023 — Projection 
2024 Fiber insertion hole 
2026 2027 — Guide hole 



[Translation done.] 
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A(POF) 1 6 30«ffl^ 5*1X^4. P0F1 6 H 7*7XtV io 

SteAl 5lC±DU->F-f &5f8Jl 7fc«fc ■ 

OglJtSftT^S. ^©VSIfcctoT, P0Fl6©tf>y 
^43 J: '£>ffi«©*W**ff it* J: 5 CSoTt^. P0 

f i 6 <D9tmz. mfemg* 1 4 . 1 sx-M^nssj; 

0ilTte3£#liiL.»£5 0 0 untLtz. 4#©P0F16 

•5. ¥fifbteP0Fl 6T*5iti^. i0l^$nfc¥S 20 

[0 0 2 8] #Hi£0i|Tffl t^fcPOF 1 6(1 1 . 3 u 
* Wffifc £ 7 y m<t# U v - &m t» 7 7 -f A 

T53ST«*S nfc 7 7 -f AT" tt«liJ: < , 7 7-fAg 
CJSSUTtf-f FJ*4©fr*»HJ£i&JU 4©V*©»«* so 

[0 0 2 9] *^(D^at!i53l7 7^ Affi© 

KA4H BHWfcW-" 9* 5©&fgft,£6©*4>#7fc 
77-f A*l 6©37+'C?i— Srr45«k3K, PKl/i^X 

«»«HiUT^4. i©JPBtWS?XF3tt, 

77>TS:fT5Z:tT?A^->^bT^?). A* — 

6©*<i><!:;*H H^t4©if»i>«r»MiiaT©fl[««*T 

[0 0 3 0] ***«Ttt, BmUi?X b3t LTMicr 
oChei&©SU8-50Sfll^fc. 7. £>=>- h IC J; 0 2 0 0 
UUKDJPST^fliU fry h7*U— h±tr*3^T9 Ot 

5 0 umtfy^-T5 2 0 tfn©njgA* — >£8:3«fc 5 
(C, * h-7X££ffl^T±fiB©± 5 ftAr*- >£fri*£ 

h7V-h±T9 OTCTS^^-^^fT^ofe^, S so 



■&2>fc*IC^--7'>T9 Ora^-^fcfrofc. £Lt© 
J:3KJ»8lU^h3©l8«fiffl-T?fTiL45fc*, ft* 

< h*7X4£^f£T#-5, JWRUS?* h 3 £LTH ZZ. 

[0031] sawtitf-r H^t4ta*bfc«, B^m 

£**]§fftT*<5. ^-©JB£t¥£P0F 1 6fc 

ittt*»*fc*mT. «HSfl:tt*fc»a*n*«4:btto3t*« 
ja#f*3& t a*45»»*ffl^Tt)«t^. a 

[0 0 3 2] ^(C. 10©if©fSiTi&5p2(i 
4©A-A' *rffi)*J8Vvr, ffiSSJtU— it* 5 tPOFl 6 

[0 0 3 3] **«m?m>fciH»3fcU-lf 5©#»tt 

§g2 3£AlGaAs#HRfr<B>&5p-DBR$7-2 2*5j;U;n 
-DBR5 5-2 4T»EA/««Jfiitt-3T*0, iS^«*<J7 
MfflT*^),, p-DBR=7-2 2fiO»rm8SE^©fc*©x7 
#X h 2 8^ 1 5 «m*©R^icSDXL, HOttsRQ-f 
5 K2 7T««)iiA/-Cspafl:UTt»45. f£ttJfj££ltC 
tt. A1^;U»*^0. 9 5^±«AlGaAsS©*-<&i«7J[^ 

0. «*ffiX««©7/X-5 : -vy--rX«£3Mi*8«K 
tT, 5BfiL/#^flt*liAfilTk:UT^45. 
[0 0 3 4] p-DBR= 5-22 2 0 S-J^JSg 

£« 1 «I©fI/V; F 2 ©±^CAuSn^4^ff^T^ 
#UT^*. »»»4Auraj6©ffi»Tft>J:lr>. n«©fl 
2 511 #*^(Cffi5iicttgitaAT#^ n-DBR 
= 7- 2 4«®©GaAsS& (^f0f) $r^*bT^tlfc 
*ffi±»C»J«bTV>*. i:©a®fc»«Bl2 6 4£#jfcU 
T. 7t^DaiUgB3 l43«t^Zl>^^ h^-;U3 2§rJg 

Sj-SiotrLTVi-S. K»9ttBSSS3tU— 9*5© 
flilMfe^L-Ta^E^-r^fefe, V— Sf5©«Sl*J:^ 
pffliD^ifg/^^ F2©±*<*IMI2 6T-St>nT^ 
«&B*«»4&. ■ n©«t3ftlftlMI»j«Ctt. ^JAtfte-fk 
^©PIMEL©ck37i^7fett# l J'f 5 F**»3ifcffl^& 

[0 0 3 5] POF 1 6 tt, 02 ©J: o \zMWim=t*m 
(C^#^fc*42B(i©43!|-C«SS2 5±©EH9)T@ 
^$n^> 0 fi^T\ S5!3tU— !f©i^S*ffitE«Sfc 

[0 0 3 6] -75. ®^3tU— if^e.fg^-r-s^n * 
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[0037] x.\z, m3zmmLT*mmmizm^tzm 
ns©i^i'- wfrmxm&mwT z>* z.z\x\tm 

[0 0 3 8] (a) \Z&^T, n-GaAsStR3 0±lC. n- 
4, GaAs/ AlGaAs© 3 £ 
ttJf £^*AlGaAsfr£>j£3 li£:B*^§)12 3, p-DBR 

55-22; p-GaAsa>^i7 hm^m^z^m&m^. 

tz.m$imitm 2 9 ^*^«^=t^^btc«t o^-r^. 
siN x i«2 lx-mmm^m^Lx^')^ = H2 7 

T-¥illfc£f?t^ ^Ili2 0^I1-^. *I112 
0 £LT^JAtfTi/Au£ffl<^&;i<2:#*T£3. 
[0 0 3 9] (b) (C*5^T. (a) T^SSSLfc^XA 
±0*f^IS3 0©W«T*1 0 0 MinSStCLT*^ 

ji^ft**3fc«9aiu ngimfai±izwi&vfzmm 

rty H 2 <73_htC. Au-Au©ffi* (ifitTyX h LT 
t>«tVO T% £>-2>M5AuSnte/ufc-C\ &m*fto<. C<D 
t^mm^y h*2«Ti/Pt/Au^e.^t3. ftSlBteAutft 

[0 0 4 0] (c) tdfe^T. GaAsS«3 O^H 2 02^NH 
3(D^^Srffl^TX-y^>^L. n-DBRS 5- 2 4 ©fg 
lST^-MlAsTXy^d^XhyT^ftSo -if© 
^. HCHC<£^TAlAs£^*LT^nfcn-GaAsJf±t::> 

n.iinm2 5£j£f>rf ait*® 2 stcte, ^ja«au 

Ge/Ni/Au^ffl^-5Ct/5tT#^o -^©IS, a>^b© 
fcfel- 3 8 0i:fIgT7X-;i,£ff5. 
[0 0 4 1] (d) Kfcl^T. ®ftt!fetf IK = PTfllffi 

3>^i? h©*:#©*-;i<-3 2mzzs^tm.K>tavm.3 1 

T^.fc'SlcT^o IEi&9£Ti/Auft£T'J:7h*:7i£« 

r^-rn«. 04«¥®0cDj:^^*sasi±fc« 

[0 0 4 2] ±ffiTlt \-0<D3-y?\Z-O^T<D<fc9kJL 

mzi^xm^tzti\ nmzit±m&<Dfa±<Dtztbiz<y 
x/\woi<Dxm&£*&iz£i.z>o ^nmT&mwt %h 

(Dtfm 5 S^l/-ij-**^S$nfcGaAs^XA 
5 0*f>, 2 <DU- If^yZfS 1 (±IB©* 

JStfJTtel X47W) £^9iiJU S®tCAl 203^*3 <t 
tf«&A F 2 5 4 \zm%t.MrfL LfcSi -7X 

A5 2iiifn„ £©£#, 7>j7^7^>y- 

-feT,. gBHyn-tr7,*3j;^]lKUv7 > h3^J;-5 7T'r 
A*#-f 1*3*4 ©»j*tt, CWtlcIt-jSLT^h'JVy 
77^^iCXx^^>i7 , XgTfi : 5. 



(6) 

/<? 

[0 0 4 3] U— tfB»fl!©Si-IC5 3 6.7'J y 

iH55©«J:3fCl01 -OCD^y^Ztf-l y>{f-fn\Z* 

[0 0 4 4] fr*, vICSTOflmi, BSSftU— !f5 
fcJttfft^T'fAl 6©7lK&£4:3£bfc0!l2:^b 

10 thx-zz. 

[0045] Knm&tVTte, &mntz*KTW3&t 
u-iftzinmmzntzhto, s««Kis^TBS!£ft 

§Ht;h t. *^^nx^5«^ i:«-7j ipjeit «t 

[0 0 4 6] (fg 2 ©*H#I) #589!©* 2 ro^ig^j 
tt, GaAs3S«£*Sbfc*«S©BSB#l'-lJ , Tttfc 
20 <, GaAs»«±»Cf^SIL/fca#©iB563ttl'— !f*fflV>fc 
Wfcffto*. BfgJtP— tf©BfrB«tifil4, ^P-tX^Ui 
HJ-T-5HWEI3 (a) ti^£n&t>©£:ta&|W|i;T> P 

[0 0 4 7] H8K**Jfi«©««ia**"r. B^Ttl^ 
-if 8 4 ©tt t> ffl bU--f < ts.-otzZt, V—*F 

8 4 tlC 1 2©iB^8 1 *«7-f J \r^>^-r y^x'u-otz 

30 [0 0 4 8] GaAs*«±Kf^«SnfcBK3ttU— tf 8 4 
y Kttt5Ti/Au8 2*«»)SSnTH4. ^©p*@© 

nius. ici 2 t««wK»^LTir>**aai«i± 

»fl/t7 H80t p«@8 2 ©Mfi, l 7-r-\^>5V 
>^8 1 ZL©iHH«7U^v^;UiB 

[0 0 4 9] ^r-f/IJtH Kft4fc«jW«JPKU$*Z 
H3tt, GaAs«*±TB5B3itU— !f*J:rXp«i*»J* 
40 LTd>f., 3 1 -v7K-WDffl-riiffK-}£LT3IB±K^j£ 

tttt<. -Jg'J^o- (ttA/£«Dtain) KJ:**ffill« 

[0 0 5 0] ^mmmxit, GaAs^XAji^©?^^ 
x A*^ €.# 6 M-SU—tf©«»Tftt>% UT 

so xmwi-rziztb\zmi<D&mm<D£5t£7 y-H3^E> 



« Pa 2002-33546 (P2002-33546A) 



[0 0 5 1 ] b^b. *^EJt«lCftW4«iSTtt. 
D©fS]±*ipI^t^-6©T, 7l"f&/!>*'>ft< 6 2 2Mb 
[0 0 5 2] («3©*Jfi«) *5B"WICJ:*IB3-©*M 

[0 0 5 3] 77-f A*#-f KA6 3$2IBOfil^y 
7h6 1T*Ml, 77'f/U60iJ;i5feI^3OO 
un<t><Dft6 2t»jsfiUfcJ*KU^h6 OdUSSt 
li^T^S. Jintt, JBl©^IJfi«i:lRl*©»RU5?7. 

a*T€r&. c©i^, ^-rn»b->?XhKfffc2 o o (i 

libit. ^nidioT, 7 7<A1 H7X6 3 

l^t^TTiit^ii^l:, U— ifsSSx^KWSSbT 

fca*3*b^ja*. si?— ;uu>x«* i jibojpbii'v'^ 
[0054] zo^mm, -mmvmmu-sx 

ffi»3tt I'— tffcffi £ ©KIR SrlS/gT^ 5. 

[0 0 5 5] (SMWHSSW H7fc#5B9i©S64©$| 
ffifiSJWJf lUvTv h 7 0 ©A;y-->(D¥®0£^T. 7 
3"f rt^mWrZiM K7t7 2«ffifC?»7 1 Z&fiLVT 

[0056] d©}8 7 1 s»j*-r«citT?, mmisitx 
h 7 (XDmmmfi&^&zwm* Tmtnz. buxom 

Se>C 77^ /tfttf-f H7^7 2fCAnSt 

[0 0 5 7] JP^l/vX h*ffll»T77-f A#-f HA* 
7£f£T£7J&©*£, Cl© e t5»C*hV7.^<DA37-> 
**^*diT?iEb^5'->»**««'C#*. Tit 
;Ui, ^r-fAgOgteSfcoaiimKi). 5 0 0 um<J>> 
2 5 0 u«<pfc£) 1*7c0, 7 7-f A*£t*V©J£ 

* j^fig b x c c tc y 4 )v a m & mitt z> z. t h t 

[0 0 5 8] (« 5 OJIIlfiM) *^WC«tSm5©HS6 
W*, «JbjS^T*fcftl*£fr**5?:i-MbbTT# 

[0059] 0 9 te, SSI, g§2, flS3©2M6«©,fc3 
fcJPffltl^* HCiStf^ KA^ctoT, Bi»ftl'— if 

7*7^ : Eya-;l'^lTH5. 09 (a) tdiJ^ 
T, 9 4«4*OT77-f A*JMa&'Jsl*>7 7-f AT, 



(7) 

7^ 

9 5ttP0F, 9 6teP0FS5£fflte:H. 9 3lii*^n- 
bTP0F9 5©@5t3$g£3£#>3fccDTfc3., -9 

It> 9 0tta5«ffl>J-H9 i*H3t-rs*asT*o. 

HS*«9 2<D»®<h^»bT, %££«9 2<D«SA 
•y h*t!J-h*9 1 <Dhy7'tZ 1 ?'( J r#>7 : '{ >ifC& 
«bTV»*. 77</'?9 5t||gSS9 2tora©lS 

io ffl U - K 9 l tUSSffi 9 2 ro&^tt, *SS« 9 2 \z 
7 JH*-;^ WUT7 U 7 7"f 7 ^gtlTO t 

[0 0 6 0] -75, §9 (b) , (c) uffl^^ 

(b) K*^T.'S«9 7±K, Vdry h9 8SU-K 
1 0 2 £«^7£ 1 0T@3tbT:fc0, a^^tya- 
;K0*«U-H9 1 fcViry h 9 8(DmZi29 9tX'& 

M^#e>ns<fc5»c^oT*5t), flK#Bj^T*a^. 

(c) cfiuTit wu'j-H9i*, iag&Sffi 

20 9 7\Zlt/ut~mi (10 3) T^>fe©T$)-5. 

[0 0 6 1 ] COJ:5ft*)8fctSCiT, iftjifi^© 

est**- HMTff ■stt^w^sttSM^aw-rs^t 

jJ*T#£. lch&fcD lGbps£«*5J; tt 

[0 0 6 2] 09 (c) Ttt@BS«9 7CiSr*i 
^gi«9 2i7 7^A'@S?&i : 9 3"i:© 

T8K»oftgJ'bTt)«J;^. ^©«&. 7 7-TA'lS^ 

30 fig-rnti«t^. ft, i o i «73a*-t«.-s,, 

[0 0 6 3] m6<D^mm) *^^{C«fc^^6©Hi£ 

<, HI 0lC^r±5K:«jSa^^^l 1 OrtfcJR* 
T, MttttU-Hl 1 1 ^r^bTPC^^E^^, 7" «J > 

. «8§0M >^-7x-7.gStK**ipJ«B^«fc5tbT^ 
^©i^3^7?l 1 0tii£:>S7i^S§©«*Slci£:b 
T^«-r*Hi:**T**. PCt^S^^^^j* 

&titT2 6 tr>OMDRn^^^^b/cD, IEEE1394^>U 
SBfc£©«tt££to1t*;L£*>nJtBT**. ^7i, 

»SI*I^5utT, lft>*Hfct) lGbps*^ 
2. 5GbpsggT4~5x J f >*;HCflf fil^ 5 0m 

j^±pTigt^^>. c^bx. t^7-7;n-eig#©s 
so -fx*ifc<. »KKax5?^;uesiT<7)>'-fx»si©« 
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[0 0 6 4] 

[0 0 6 5] C©J:5&SIS-r*fc8&©«jSflc 
£*gT'#5f£g>7jfe£ffi{rra;i£T, ft37Hfc*! 

5Gbpsa*o«*ea36«?riit*o. *§»©&«£& 

[0 2] #|£bj tc J: 3 SiHKfl lefc IHIIMfl 
g&©glT®0Ti&3o 

[0 3] *38WK«fc-5iiiS!3tt*-?©fP«^ft*»lWrs 
iSBT*4. 

[04] *»^»cJ:*iiiffl3t* : T : *Sft:oiB**«wr 
&¥ffi0T<&<5. 

[0 5] *3EWKJ:*iiia!Jt* : f*fi#OfP«*tt*tt 

a#4*S0T£a. 
[0 6] *f^'K«k*8 3*««©ffiS3te*^&g#© 
»ri50Tafe-5. 
[0 7 ] *«i|l!fc±*JB4*MS«©2M FftJlMfc©¥ffi 

[0 8] *»WKJ:*»2SMfi0!IOiiia!3t* : fll*#* 
R?rra#aB-e**. 
[0 9] *»Wfc«k*3tt*« ; E5?3.-^*BlWr*HT 

[0io] #3B«K±s#E»*«**T#MfiBT* 
a. 

[011] a*©Hffl»*^fc3t7 r-f A©||*tBii! 
T a#r®0T-<&3„ 

[012] eoil^ft)!??^ ;tO«^«R« 
-T-5»fB0T?*^o 

[013] um<Dmmytm^tytyr-( stoM^eKH 

[^©iftiB] 
1-HSSffi 

2. 8 0-*«/ty F 

3. 6 0, 6i, 70, i o o-mmui?x b 

4. 6 3, 7 2, 1 2 0 9-77-f/W HA 



(8) 

5. 8 4 -HS*** 

6, 3 1. 6 2, 8 3 

9, 10, 1 3-fMKEII 
12, 5 3-Si-IC 

14. 1 5, 20 1 4-7 7-fAIfS* 

1 6. 9 5. 1 2 1 0. 1 0 3 7, 2 0 1 6 -%V 7"f 

a* 

17, 1211 -tt*HN 
io 20,25,1033,103 5-*® 

2 1, 2 6. 1 2 0 8-*6ig:IK 

2 2. 2 4. 1 0 2 3. 1 0 2 7-DBR5 5 — 
2 3-SttJi*«krX*aSJI 
2 7 

2 9 -g«&{fcAl X 0yJl 

30. 1021 -mm. 

3 2-Zl>92 Y-fc—)V 
5 0 — U— tf^XA 

20 5 1-l/-D ! f7 7" 
5 2-Igffl9IA 
5 4-^g«* 

5 5-^Wv>^Ta^0SJOIS 

8 1-7^+ 

9 1,11 1-Stt'J-K 
9 2 

9 3, 9 6-7 7<A'iai 
30 9 4-77WK 
9 7-0K*« 
9 8-yy-y h 
9 9 -flstfta 
ioi -tin— 
i o 2-mmkiy 

I 0 3-l*/uj£ 

I I o ■■■mm.?*?? 

1 0 2 2 

1 0 2 4, 1 0 2 6—^7-y Fl 
40 1 0 2 5-ffitl 

1 0 2 8 hS 
1 0 3 2-Si02 
1 0 3 

12 0 1 -«^lelg§S« 

1 2 0 2-WJtJ-y? 

1 2 0 3, 2 0 1 8-1B5W61'— !f 

1 2 0 4-h7>-^^ 

1205. 1206, 1 2 0 7- h^>v J X^ttS 

2 0 1 2- J E5?a—;i'£* 
so 2022,202 3-$m 
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[09] [010] 




[011] [012] 
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(12) 
[013] 
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